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ABSTRACT 
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Data is drawn from the 1996 National Assessment of Educational Progress 
(NAEP) and results are presented using the students as the unit of analysis. 
Appendises present an overview of procedures used for the NAEP 1996 Science 
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THE NATION’S REPORT CARD, the National Assessment of Educational Progress (NAEP), is the only nationally representative 
and continuing assessment of what America’s students know and can do in various subject areas. Since 1969, assessments have 
been conducted periodically in reading, mathematics, science, writing, history/geography, and other fields. By making objective 
information on student performance available to policymakers at the national, state, and local levels, NAEP is an integral part ol 
our nation’s evaluation of the condition and progress of education. Only information related to academic achievement is collected 
under this program. NAEP guarantees the privacy of individual students and their families. 

NAEP is a congressionally mandated project ol the U.S. Department of Education’s National Center lor Education 
Statistics. The Commissioner of Education Statistics is responsible, by law, for carrying out the NAEP project through competitive 
awards to qualified organizations. NAEP reports directly to the commissioner, who is also responsible for providing continuing 
reviews, including validation studies and solicitation of public comment, on NAEP’s conduct and usefulness. 

In 1988, Congress established the National Assessment Governing Board (NAGB) to formulate policy guidelines for 
NAEP. The Board is responsible for selecting the subject areas to be assessed from among those included in the National 
Education Goals; for setting appropriate student performance levels; for developing assessment objectives and test specifications 
through a national consensus approach; for designing the assessment methodology; for developing guidelines for reporting and 
disseminating NAEP results; for developing standards and procedures for interstate, regional, and national comparisons; for 
determining the appropriateness of test items and ensuring that they are free from bias; and for taking actions to improve the form 
and use of the National Assessment. 
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Highlights 



The 1996 National Assessment of Educational Progress (NAEP) in science continues a 
27-year mandate to report what students in grades 4, 8, and 12 know and can do in various 
subject areas. This report is intended primarily for policy makers, school administrators, and 
educators concerned with state or school-level policies. It presents results relating to teachers’ 
academic preparation and professional development, the amount of emphasis science 
instruction receives in schools, student course-taking, and the availability of school resources that 
support science learning. The results are presented using the students as the unit of analysis. 
Scale scores are reported on a 300-point NAEP scale whereas the achievement level results are 
expressed as percentages of students at or above the Proficient level in accordance with 
standards developed by the National Assessment Governing Board (NAGB). 

Wit aVs JVeiu About The Science Assessment? 

• The NAEP 1996 science assessment was the first science assessment given using a 
framework developed by the Council of Chief State School Officers (CCSSO) under 
the auspices of the NAGB. The framework provides for an assessment of knowledge 
and skills in three major science domains — earth science, physical science, and 
life science. 

• The assessment included hands-on tasks that probed students’ abilities to use materials 
to make observations, perform investigations, evaluate experimental results, and apply 
problem-solving skills. Also included were multiple-choice questions that assessed 
students’ knowledge of important facts and concepts and probed their analytical 
reasoning skills, and constructed-response questions that explored students’ abilities to 
explain, integrate, apply, reason about, plan, design, evaluate, and communicate 
scientific information. 
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Hit© is Teaching Science to the Nation’s 
Fourth - and Eighth-Grade Students ? 

• Approximately three-fifths of students in grades 4 and 8 were taught by teachers 
who reported that their highest degree was a bachelor’s degree. 

• At the fourth and eighth grades, 16 and 62 percent, respectively, of the nations’ 
students were taught by teachers who reported holding an undergraduate or graduate 
major or minor in science or science education. 

• Approximately one-quarter of grade 4 public school students and three-quarters of 
grade 8 public school students had teachers who reported that they were certified in the 
area of science. 

• Teachers of approximately 46 percent of fourth and eighth graders reported having 
11 or more years of science teaching experience. 

What Emphasis Does Science Receive? 

• According to school administrators, 87 percent of fourth-grade students and 

99 percent of eighth-grade students received instruction in science three or more 
times a week. 

• Twenty-six percent of twelfth graders reported taking six or seven semesters of science 
and 29 percent reported taking eight or more semesters of science from grades 9 
through 12. 

What Science Courses Are 
Our Nation’s Students Taking? 

• Between 40 and 50 percent of grade 8 students were taught by teachers who reported 
spending a lot of time teaching earth science and physical science. Nineteen percent 
of students had teachers who indicated that they had spent a lot of time teaching 
life science. 

• At grade 12, 53 percent of students reported having taken earth and space science, 
96 percent biology, 74 percent chemistry, and 41 percent physics. 

• Male students who reported having taken biology, chemistry, and physics outperformed 
female students who reported having taken these same courses. 

• In general, students who reported having taken chemistry and physics among their 
science courses performed at a higher level than students who reported not having 
taken them. 

• Fifty-four percent of grade 12 students reported that they were currently taking a 
science course, whereas 46 percent reported that they were not currently taking one. 
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Do Schools Have the Resources They 
Need to Support Science Learning? 

• Nationally, teachers of 59 percent of fourth graders and 65 percent of eighth graders 
reported receiving all or most of the resources they needed. 

• Teachers of approximately 15 percent of students in grades 4 and 8 reported having 
no access to computers. 

• Teachers of approximately 53 percent of students in grade 4 and 38 percent of 
students in grade 8 reported having access to one or more computers in the classroom. 

• Forty-five percent of fourth graders and 40 percent of eighth graders had teachers 
who reported having a curriculum specialist available in science. 
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Chapter 1 



The NAEP 1996 
Science Assessment 



Introduction 

The current impetus in educational reform has its roots in a report entitled A Nation at Risk that 
was issued in 1983 by the National Commission on Excellence in Education. The report was 
critical of education in the United States and raised the concern that national student 
achievement across core subject areas was eroding. 1 In the 15 years since the publication of A 
Nation at Risk , many studies have been conducted that point out deficiencies in the educational 
system and suggest how they can be rectified. 2 Some evidence for these deficiencies can be 
found in reports such as the NAEP 1996 Trends in Academic Progress , which has been tracking 
student performance in science since 1969-1970. 3 The NAEP trend report revealed declines in 
the overall science performance of 9-, 13-, and 17-year-olds during the late 1970s, followed by 
improvements in the 1980s. While the average performance of 9-year-olds was higher in 1996 
than in 1970, the performance of 13-year-olds was the same as in 1970 and the performance of 
17-year-olds was still below its 1969 level. 4 

Two recent documents by prestigious science organizations have offered consensus 
views on what content is most important to teach. In 1993 the American Association for the 
Advancement of Science published Benchmarks for Science Literacy , which consisted of 
“statements of what all students should know and be able to do in science, mathematics, and 
technology.” 5 In 1995 the National Research Council of the National Academy of Sciences 



1 National Commission on Excellence in Education. (1983). A nation at risk : The imperative for educational reform. 
Washington, DC: Author. 

2 National Science Board. (1983). Commission on precollege education in mathematics , science , and technology , educating 
America for the 21st century: A report to the American people and the National Science Board. Washington. DC: Author. 
Eisenhower Mathematics and Science Regional Consortia. (1995) Promising practices in mathematics and science 
education. Washington. DC: U.S. Department of Education, Office of Educational Research and Improvement. 

Wheatley, G. H. (1991). Constructivist perspectives on science and mathematics learning. Science Education Journal 75 
(1): 9-12. 

3 Campbell. J. R., Voelkl. K. E., & Donahue, P. L. (1997). NAEP 1996 trends in academic progress: Achievement of U.S. 
students in science 1969 to 1996; mathematics , 1973 to 1996; reading , 1971 to 1996; and ivriting , 1984 to 1996. 
(Publication No. NCES 97-985). Washington, DC: National Center for Education Statistics. 

4 Ibid. 

5 American Association for the Advancement of Science. (1993). Benchmarks for science literacy. Washington, DC: Author. 
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released National Science Education Standards , which articulated “a vision of science 
education that will make scientific literacy for all a reality in the 21st century.” 6 The National 
Science Education Standards also includes recommendations for teachers and other science 
educators on teacher education, assessment, and professional development. 

Central to the calls for reform of science education are concerns about how science 
education can equip students with the knowledge and skills necessary for success in a 
technological world and how the United States can remain competitive in a global economy. 
Given these concerns, policymakers have been especially interested in the findings of the Third 
International Mathematics and Science Study (TIMSS). TIMSS examined the educational systems 
in a large number of countries in terms of student achievement, curriculum coverage, and 
teaching methodologies. 7 At the fourth-grade level, results revealed that students in the U.S. 
performed above the international average in science and were outperformed by only students 
from Korea. 8 At the eighth-grade level, U.S. students performed above the international average 
in science; however, students in 11 countries had significantly higher average scores than 
students in the U.S. 9 At the twelfth-grade level, U.S. students performed significantly below the 
international average in “science literacy,” and in physics, the U.S. had significantly lower 
achievement than every participating country except one. 10 The TIMSS study will be repeated at 
the eighth-grade level in 1999 and will assess the same cohort as was assessed in 1995 at the 
fourth-grade level. It will provide a valuable comparison of student scale scores between 1995 
and 1999 as well as a new indicator of how well the nations’ eighth graders are doing in science 
and mathematics when compared to their counterparts in other countries. 

State and school policies and practices regarding how science is taught, how science 
teachers are prepared, and the emphasis science receives in school are some of the factors that 
determine how well students achieve. While it is too soon to ascertain whether reforms 
proposed for science education are achieving their desired goals at state and local levels, the 
NAEP 1996 science assessment provides an opportunity to examine current policies and 



6 National Research Council of the Academy of Sciences. (1995). National science education standards. Washington, DC: Author. 

7 Martin, M.O., Mullis, I.V.S.. Beaton, A.E., Gonzalez, E.J., Smith, T.A., & Kelly, D.L. (1997). Science achievement in the 
primary school years: lEA's third international mathematics and science study. Chestnut Hill. M A: Center for the Study of 
Testing, Evaluation, and Educational Policy, Boston College. 

Peak, et al. (1997). Pursuing excellence: a study of U.S. eighth-grade mathematics and science teaching , learning , 
curriculum , and achievement in international context. Washington, DC: National Center for Education Statistics. 

Mullis, I.V.S., Martin, M.O., Beaton, A.E., Gonzalez, E.J., Kelly, D.L., & Smith, T. (1998). Mathematics and science 
achievement in the final year or secondary school: lEA's third international mathematics and science study (TIMSS). 
Chestnut Hill, MA: TIMSS International Study Center, Boston College. 

Beaton, A.E. Martin, M.O.. Mullis, I.V.S., Gonzalez, E. J., Smith, T.A., and Kelly, D.L. (1996) Science achievement in the 
middle years: lEA's third international mathematics and science study (TIMSS). Chestnut Hill. M A: TIMSS International 
Study Center, Boston College. 

Schmidt, W.H., Me Knight. C.C., & Razien, S.A. (1996). Splintered vision: An investigation of U.S. science and mathematics 
education. Norwell, MA: Kluwer Academic Publishers. 

Schmidt. W.H., Raizen S.A.. Briton, E.D., Bianchi, L.J., & Wolfe, R.G. (1996). Many visions , many aims: A cross-national 
investigation of curricular intentions in school science. Norwell, MA: Kluwer Academic Publishers. 

8 Twenty six countries took part in the study at the fourth grade level, 17 of which satisfied study guidelines. 

9 At the eighth-grade level, 41 countries participated in TIMSS, 25 of which satisfied study guidelines. 

10 At the twelfth-grade level, 21 countries participated in the science literacy component, eight of which satisfied study 
guidelines. Sixteen countries participated in the physics component, of which 10 satisfied study guidelines. 
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practices. This report was written using data collected from students, teachers, and school 
administrators during the NAEP 1996 science assessment. It is intended primarily for 
policymakers, school administrators, and educators concerned with state- or school-level 
practices. The data provide a “snapshot” of current teacher practices, school policies, and student 
achievement that will allow comparisons to be made when the NAEP science assessment is 
re-administered in the year 2000 and beyond. 



The 1AAEP Science Framework 

The science assessment was designed to measure the content and skills described in the Science 
Framework for the 1996 National Assessment of Educational Progress. 11 The framework was 
developed in 1991 through a consensus process involving educators, policymakers, science 
teachers, representatives of the business community, assessment and curriculum experts, and 
members of the public. The project was managed by the Council of Chief State School Officers 
(CCSSO) under the auspices of the National Assessment Governing Board (NAGB). 

The NAEP science framework is based on the view that “scientific knowledge should be 
organized to provide a structure that connects and creates meaning for factual information, and 
this organization is influenced by the context in which the knowledge is presented.” Moreover, 
science proficiency depends upon the ability to know and integrate facts into larger constructs 
and to use the tools, procedures, and reasoning processes of science for an increased 
understanding of the natural world.” 12 Thus, the framework called for the NAEP 1996 science 
assessment to include the following: 

• multiple-choice questions that assess students’ knowledge of important facts and 
concepts and probe their analytical reasoning skills; 

• constructed-response questions that explore students’ abilities to explain, integrate, 
apply, reason about, plan, design, evaluate, and communicate science information; and 

• hands-on tasks that probe students’ abilities to use materials to make observations, 
perform investigations, evaluate experimental results, and apply problem-solving skills. 

A description of the content coverage and assessment design is presented in Appendix A. 



1 1 National Assessment Governing Board. (1995). Science framework for the 1996 National Assessment of Educational 
Progress. Washington, DC: Author. 

12 ibid. 
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Student Samples 

The NAEP 1996 science assessment was conducted nationally at grades 4, 8, and 12, and at 
the state level at grade 8. For both the national and state-by-state assessments, representative 
samples of public and nonpublic school students were assessed. 

Forty-three states, the District of Columbia, Guam, the Department of Defense Domestic 
Dependent Elementary and Secondary Schools (DDESS), and the overseas Department of 
Defense Dependents Schools (DoDDS) participated in the 1996 state-by-state assessment. For 
the purposes of this report, these are referred to as “jurisdictions.” Figure 1.1 lists the 
jurisdictions that participated in the assessment and notes those jurisdictions that failed to meet 
one or more of the established participation-rate guidelines for public schools. For many of the 
jurisdictions participating in the assessment, the sample of nonpublic school students was not 
large enough to permit the separate reporting of nonpublic school results or the combined 
reporting of public and nonpublic school results. Therefore, the figures and tables displaying data for 
the jurisdictions refer to public schools only. 

A more detailed description of the sample, sampling procedures, and public school and 
nonpublic school participation rates can be found in the Procedural Appendix of the NAEP 
1996 Science Report Card . 13 



FIGURE 1.1 



Jurisdictions Participating in the NAEP 1 996 
State Assessment Program in Science f Grade 8 
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Alabama 


Guam 


Montana 0 


Texas 


Alaska 0 


Hawaii 


Nebraska 


Utah 


Arizona 


Indiana 


Nevada b 


Vermont 0 


Arkansas 0 


lowa° 


New Hampshire 13 


Virginia 


California 


Kentucky 


New Jersey 13 


Washington 


Colorado 


Louisiana 


New Mexico 


West Virginia 


Connecticut 


Maine 


New York 0 


Wisconsin 0 


Delaware 


Maryland 0 


North Carolina 


Wyoming 


DDESS 


Massachusetts 


North Dakota 




DoDDS 


Michigan 0 


Oregon 




District of Columbia 


Minnesota 


Rhode Island 




Florida 


Mississippi 


South Carolina 0 




Georgia 


Missouri 


Tennessee 





a Failed to meet one or more of the participation-rate guidelines for public schools; public school results reported with 
appropriate notation. 

h Failed to meet the initial school participation rate of 70 percent for public schools; public school results not reported. 
SOURCE: National Center for Education Statistics, National Assessment of Educational Progress (NAEP), 1 996 Science Assessment. 



13 O’Sullivan, C.Y., Reese, C.M., & Mazzeo. J. (1997). NAEP 1996 science report card for the nation and the states: Findings 
from the National Assessment of Educational Progress (Publication No. NCES 97-499). Washington, DC: National Center 
for Education Statistics. 
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Background Questionnaires 

In order to place student achievement in context, NAEP collects background information from 
teachers, school administrators, and students. The teacher questionnaires were administered to 
the science teachers of all of the fourth- and eighth-grade students participating in the assessment. 
Because twelfth-grade students were not necessarily enrolled in science, no questionnaires were 
administered to twelfth-grade science teachers. The teacher questionnaire consisted of three 
sections and took approximately 20 minutes to complete. The first section focused on the 
teacher’s general background and experience, the second section focused on the teacher’s 
science background, and the third section focused on classroom science instruction. Because the 
sampling for the teacher questionnaire was based on participating students, the responses to the 
science teacher questionnaire do not necessarily represent all fourth- or eighth-grade science 
teachers in the nation or in a state. Rather, they represent the teachers of the representative 
sample of students assessed. 

The school characteristics and policy questionnaire was given to the principal or other 
administrator in each participating school and required about 20 minutes to complete. The 
questions asked about the principal’s background and experience; school policies, programs, and 
facilities; and the demographic characteristics and background of the students and teachers in 
that school. 

Each student booklet also contained three sets of student background questions. The first 
set collected general information about students’ race or ethnicity; parents’ level of education; 
number and type of reading materials in the home; amount of time spent on homework; and 
student’s academic expectations. The second set was directed specifically at students’ science 
background and included questions about science instructional activities, science courses taken, 
use of specialized resources such as computers and laboratory equipment, and students’ views on 
the utility and value of science. The third set contained five questions about students’ motivation 
to do well on the assessment, their perception of the difficulty of the assessment, and their 
familiarity with the types of cognitive questions included. Students at grades 8 and 12 were given 
five minutes to complete each set of background questions. Fourth graders were given more time 
because the general background questions were read aloud to them. 

It is important to note that in this report, as in all NAEP reports, the student is the unit of 
analysis, even when information from teacher or school questionnaires is reported. This is 
because the sampling for the teacher and school questionnaires was based on participating 
students and does not represent all teachers or schools in the nation or in a state. For example, 
when discussing the educational background of science teachers, NAEP can report that 
45 percent of eighth-grade students were taught science by teachers who reported having an 
undergraduate or graduate major in science but cannot report that 45 percent of all the nation’s 
teachers have an undergraduate or graduate major in science. 
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Reporting NAEP Results 



The JV4EP Science Scale 

The NAEP science scale is a composite scale that ranges from 0 to 300 with a mean of 150 and a 
standard deviation of 35. While the scale-score ranges are identical, the scale was derived 
independently at each of the three grades. Also, scales were weighted differently at different 
grades in determining the overall scale. Therefore, average scale scores across grades cannot be 
compared. For example, equal scale scores on the grade 4 and grade 8 scales do not imply 
equal levels of science achievement. A more detailed account of scaling procedures has been 
included in Appendix A. 

Achievement Levels for Student Performance 

Since 1988, NAGB has been required by law to set performance standards — called 
achievement levels — for NAEP. 14 Summary descriptions of the definitions of the science 
achievement levels, Basic , Proficient , and Advanced , are found in Figure 1.2. It should be noted 
that achievement level descriptions are cumulative, that is, students performing at the Proficient 
level should have all of the knowledge and skills of students at the Basic level, and students 
performing at the Advanced level should have all of the knowledge and skills of students 
performing at the Proficient and Basic levels. A more complete description of the achievement 
levels is presented in Appendix A. In the current report, the percentages of students performing 
at or above the Proficient level are included whenever scale scores are presented in the tables 
except when the scale scores are for student performance in any one of the three science 
domains. The NAGB did not set achievement levels for performance within single domains. 

Cautions in Interpretation 

There are several cautions that readers of this report should bear in mind as they look at the data 
presented. The first caution relates to the information collected from responses to the background 
questionnaires. This information is self-reported and, while the questions are written as 
unambiguously as possible, interpretations may vary based on such factors as differing 
educational and teaching experiences. The second caution relates to interpreting as causal the 
relationships among student, school, and teacher variables and student performance. In 
particular, it is inappropriate to draw conclusions about the relative effectiveness of school 
policies, teaching approaches, or student experiences solely on the basis of the data in this report 
because multiple interrelated factors contribute to student outcomes in education. While the data 
reported here are cross-sectional, learning is cumulative. The variables examined in this report 
such as, for example, the availability of resources, reflect a single year and do not reflect what 
students have experienced in three, seven, or eleven years of previous schooling. It should also be 
noted that the absence of statistical correlation between variables and student performance should 



14 Bourque, M. L., Champagne, A. B., & Crissman, S. (1997). 1996 science performance standards: Achievement results for 
the nation and the states. Washington, DC: National Assessment Governing Board. 
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BASIC Students performing at. the Basic level demonstrate some of the knowledge and reasoning required for under- 

138 standing of the earth, physical, and life sciences at a level appropriate to Grade 4. For example, they can carry 

out simple investigations and read uncomplicated graphs and diagrams. Students at this level also show a 
beginning understanding of classification, simple relationships, and energy. 



PROFICIENT Students performing at the Proficient level demonstrate the knowledge and reasoning required for under- 
170 standing of the earth, physical, and life sciences at a level appropriate to Grade 4. For example, they understand 
concepts relating to the Earth's features, physical properties, and structure and function. In addition, students 
can formulate solutions to familiar problems as well as show a beginning awareness of issues associated with 
technology. 



ADVANCED Students performing at the Advanced level demonstrate a solid understanding of the earth, physical, and life 
205 sciences as well as the ability to apply their understanding to practical situations at a level appropriate to Grade 4. 

For example, they can perform and critique simple investigations, make connections from one or more of the 
sciences to predict or conclude, and apply fundamental concepts to practical applications. 



Grade 8 



BASIC Students performing at the Basic level demonstrate some of the knowledge and reasoning required for under- 

1 A3 standing of the earth, physical, and life sciences at a level appropriate to Grade 8. For example, they can carry 

out investigations and obtain information from graphs, diagrams, and tables. In addition, they demonstrate 
some understanding of concepts relating to the solar system and relative motion. Students at this level also have 
a beginning understanding of cause-and-effect relationships. 

PROFICIENT Students performing at the Proficient level demonstrate much of the knowledge and many of the reasoning 
170 abilities essential for understanding of the earth, physical, and life sciences at a level appropriate to Grade 8. 

For example, students can interpret graphic information, design simple investigations, and explain such scientific 
concepts as energy transfer. Students at this level also show an awareness of environmental issues, especially 
those addressing energy and pollution. 

ADVANCED Students performing at the Advanced level demonstrate a solid understanding of the earth, physical, and life 
208 sciences as well as the abilities required to apply their understanding in practical situations at a level appropriate 
to Grade 8. For example, students perform and critique the design of investigations, relate scientific concepts to 
each other, explain their reasoning, and discuss the impact of human activities on the environment. 



Grade; 12; 



BASIC 

146 



PROFICIENT 

178 



ADVANCED 

210 



Students performing at the Basic level demonstrate some knowledge and certain reasoning abilities required 
for understanding of the earth, physical, and life sciences at a level appropriate to Grade 1 2. In addition, they 
demonstrate knowledge-of the themes of science (models, systems, patterns of change) required for understanding 
the most basic relationships among the earth, physical, and life sciences. They are able to conduct investigations, 
critique the design of investigations, and demonstrate a rudimentary understanding of scientific principles. 

Students performing at the Proficient level demonstrate the knowledge and reasoning abilities required for 
understanding of the earth, physical, and life sciences at a level appropriate to Grade 12. In addition, they 
demonstrate knowledge of the themes of science (models, systems, patterns of change) required for understanding 
how these themes illustrate essential relationships among the earth, physical, and life sciences. They are able to 
analyze data and apply scientific principles to everyday situations. 

Students performing at the Advanced level demonstrate the knowledge and reasoning abilities required for 
a solid understanding of the earth, physical, and life sciences at a level appropriate to Grade 1 2. In addition, 
they demonstrate knowledge of the themes of science (models, systems, pattern of change) required for integrating 
knowledge and understanding of scientific principles from the earth, physical, and life sciences. Students can 
design investigations that answer questions about real-world situations and use their reasoning abilities to 
make predictions. 



SOURCE: National Assessment Governing Board (NAGB), National Assessment of Educational Proqress (NAEP) 
1996 Science Assessment. 
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not necessarily be interpreted to mean that there is no cause-and-effect relationship between them 
because the effects may in fact be masked by other factors. By the same token, when there are 
apparent statistical correlations, it is also impossible to assign cause and effect to a single variable 
because a single variable will rarely be the sole determinant of higher achievement. 

Additional NAEP Science Reports 

A number of reports will be written addressing different aspects of the NAEP 1996 science 
assessment. Three reports are already completed: the NAEP 1996 Science Report Card for the 
Nation and the States, which examines and compares the science performance of groups of 
students defined by demographic characteristics or by responses to background questions (e.g., 
males compared to females); a companion report, 1996 Science Performance Standards: 
Achievement Results for the Nation and the States, which presents the NAGB s achievement levels 
within the context of demographic variables; and What Do Students Know?, a summary of the 
NAEP 1996 science results. 15 Several reports that draw on select portions of NAEP data will 
target specific audiences. In addition to the current report for policymakers, a second report, 
directed primarily at teachers, is currently in preparation. This second report addresses student 
work in science and presents samples of assessment questions, scoring guides, and student 
responses. A third report will discuss some of the special features of the NAEP 1996 science 
assessment, including hands-on tasks, theme blocks, and constructed-response items. It will also 
present results from a special study that assessed students with advanced training in science This 
study was conducted in conjunction with the main NAEP 1996 science assessment. The 
NAEP 1996 science assessment provided a wealth of information, not all of which will appear 
in reports. Summary data tables from the assessment are available on the World Wide Web at 
http://nces.ed.gov/naep. 

Overview of Remaining Chapters 

Chapter 2 of the report presents results related to teachers’ academic preparation and professional 
development. Chapter 3 discusses data concerning the amount of emphasis science instruction 
receives in schools, including the availability of advanced courses and the amount of science 
required for graduation. Student course taking is the focus of Chapter 4. Chapter 5 examines the 
availability of school resources that support science learning. Finally, the report contains two 
appendices that support or augment the information and results presented in the main text. 



15 O’Sullivan, C.Y., Reese, C.M., & Mazzeo. J. (1997). NAEP 1996 science report card for the nation and the states: Findings 
from the National Assessment of Educational Progress (Publication No. NCES 97-499). Washington, DC: National Center 
for Education Statistics. 

Bourque, M. L., Champagne, A. B., & Crissman, S. (1997). 1996 science performance standards: Achievement results for 
the nation and the states. Washington, DC: National Assessment Governing Board. 

National Assessment Governing Board. (1997). What do students know? Washington, DC: Author. 
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Chapter 2 



Who is Teaching Science 
to the l%ation 9 s Fourth- and 
Eighth-Grade Students? 



How learning takes place in the classroom, what content is taught, and how assessment is 
integrated with teaching and learning are key areas of concern in science education reform. 1 
Another concern is whether teachers are adequately prepared to teach science. 2 It has been 
argued that if teachers are to make sense of the changes that are taking place in science 
education and impart to students the knowledge and skills necessary to achieve scientific 
literacy, it is imperative that they have the prerequisite content and pedagogical knowledge that 
documents such as the National Science Education Standards and Benchmarks for Science 
Literacy advocate. 1 Data collected during the NAEP 1996 science assessment provide 
information related to various aspects of teacher preparedness such as academic background, 
certification, years of teaching experience, and professional development activities. Chapter 2 
discusses these data. 

Performance data are included in the tables of this chapter. Readers should be aware 
that the relationships between teacher variables and student performance are complex. When 
apparent statistical correlations are present it is impossible to assign cause and effect to a 
single variable. Similarly an absence of correlation between variables and student performance 
does not necessarily mean that no cause-and-effect relationships exist; they may, in fact, be 
masked by other factors. 



1 American Association for the Advancement of Science. (1989). Science for all Americans: A project 2061 report on literacy 
goals in science, mathematics , and technology. Washington, DC: Author. 

National Science Teachers Association. (1992). Scope , sequence , and coordination of secondary school science curriculum 
designers fVol. I.). The content core: A guide for curriculum developers. Washington, DC: Author. 

2 Gee. C.J.. & Gabel. D.L. (1996). The first year in teaching: Science in the elementary school. A paper presented at the 
annual meeting of the National Association for Research in Science Teaching, St. Louis, MO. 

Loueks-Horsly, S., Bvbee. R., & Wild, E.L.C. (1996, November). “The role of community colleges in the professional 
development of science teachers/’ Journal of College Science Teaching , 26(2) 130-135. 

National Science Teachers Association. (1992). NSTA certification requirements. Arlington, VA, Author. 

* National Research Council of the Academy of Sciences. (1995). National science education standards. Washington, DC: Author. 

American Association for the Advancement of Science. (1989). Science for all Americans : A project 2061 report on literacy 
goals in science, mathematics , and technology. Washington. DC: Author. 
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Academic Training 

The academic training of teachers of fourth-and eighth-grade students can be determined from 
data collected during the NAEP 1996 science assessment. Table 2.1 summarizes teachers’ 
reports of their highest academic degree in the following categories: public and nonpublic 
schools combined, public schools only, and nonpublic schools only. In public and nonpublic 
schools, 59 percent of students in grade 4 and 57 percent of students in grade 8 were taught by 
teachers who had earned a bachelor’s degree but not a higher degree. Forty percent of fourth 
graders and 42 percent of eighth graders were taught by teachers who had received a master’s 
degree or an education specialist’s degree. An additional 1 percent of students at the eighth- 
grade level were taught science by teachers who had a doctorate or professional degree. 4 Similar 
results were obtained in the NAEP 1990 science assessment when teachers of grade 8 students 
were asked to report their highest academic degree. At that time, 53 percent of students were 
taught by teachers who reported having a bachelor’s degree and 47 percent had teachers with a 
master’s or education specialist’s degree. In that year, no students were taught by teachers with a 
doctorate or professional degree. 5 An analysis of scale scores and achievement level data of fourth- 
and eighth-grade students revealed that student performance did not vary with the highest level of 
academic degree their teachers held. 



4 Identical information concerning teacher qualifications was requested of mathematics teachers whose students took part 
in the NAEP 1996 mathematics assessment. Their level of education was found to he similar to that of science teachers. 
National Center for Education Statistics, National Assessment of Educational Progress. (1997). 1996 Mathematics 
assessment summary data tables [On-line]. Available: http://nces.ed.gov/naep/tables96/index.shtml. 

5 Jones. L. R., Mullis. I. V. S., Raizen, S. A., Weiss, I. R., & Weston, E. A. (1992). The 1990 science report card. 
Washington, DC: National Center for Education Statistics. 
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TABLE 2.1 



Teachers' Reports on Their Highest Degree , 
by Type of School 
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Grade 4 






Grade 8 






Public and 


Public 


Nonpublic 


Public and 


Public 


Nonpublic 




Nonpublic 


Schools 


Schools 


Nonpublic 


Schools 


Schools 


What is the highest academic degree 


Schools 


Only 


Only 


Schools 


Only 


Only 


you hold? 


Percentage, Average Scale Score, and Achievement Level of Students 


High School, Associates Degree, 
or Vocational Certification 

Percentage of Students 


1 


0 


8 


0 


0 


1 0 


Average Scale Score 


— 


— 


— 


— 


— 


— 


Percentage At or Above Proficient 


— 


— 


— 


— 


— 


— 


Bachelor's 














Percentage of Students 


59 


57 


72 


57 


55 


70 


Average Scale Score 


150 


148 


166 


150 


148 


161 


Percentage At or Above Proficient 


29 


26 


46 


29 


27 


40 


Master's or Specialist's 














Percentage of Students 


40 


42 


20 


42 


44 


28 


Average Scale Score 


152 


151 


164 


154 


153 


167 


Percentage At or Above Proficient 


31 


31 


42 


33 


32 


49 


Doctorate or Professional 














Percentage of Students 


— 


— 


— 


1 


1 


2 


Average Scale Score 


— 


— 


— 


142 


134 


— 


Percentage At or Above Proficient 


— 


— 


— 


23 


14 


— 



— Sample size insufficient to permit a reliable estimate. 

NOTE: Numbers may not add up to 100 due to rounding. 

SOURCE: National Center for Education Statistics, National Assessment of Educational Progress (NAEP), 1996 Science Assessment. 
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A comparison of the qualifications of teachers in public and nonpublic schools reveals 
differences. In public schools, students in grades 4 and 8 were more likely to be taught science 
by teachers with a master’s or specialist’s degree than were their counterparts in nonpublic schools. 
At grade four, 42 percent of public school students were taught by teachers who held a master’s 
or specialist’s degree, compared to 20 percent in nonpublic schools. Similarly, in the eighth grade, 
44 percent of public school students were taught by teachers who held a master’s or specialist’s 
degree, compared to 28 percent in nonpublic schools. Eight percent of nonpublic school fourth- 
grade students had teachers who held a high school diploma, associate degree, or vocational 
certificate. 

Although more public school students were taught by teachers who hold advanced 
degrees than nonpublic school students, past NAEP results across a variety of subjects, including 
science, have consistently shown that students attending nonpublic schools outperformed 
students attending public schools. 6 Studies have shown, however, that if one adjusts for the 
effects as students’ home background and schools’ socioeconomic environment, much of the 
difference in performance between students in public schools and students in private schools 
disappears. 7 

Several surveys have been conducted in recent years on the status of the American 
public school teacher that provide information related to that collected by NAEP. Data from the 
Schools and Staffing Survey, 1993-1994, show that the highest degree earned by approximately 
40 percent of elementary public school teachers and 44 percent of secondary school teachers 
was a master’s degree. Fewer than one percent of elementary school teachers held a doctoral 
degree whereas just over one percent of secondary school teachers held one. 8 A survey 
conducted by the National Education Association (NEA) shows that during the 1995-1996 
school year approximately 55 percent of public school teachers held a master’s degree or a 6- 
year diploma and approximately 2 percent held doctoral degrees. In 1961 the percentage of 
teachers holding postgraduate degrees was approximately 23 percent. While the NEA survey 
data show that the educational level of teachers has improved dramatically over the past 35 
years, it should be noted that this increase took place during the 1960s and 1970s. NEA data 
indicate that the level of teacher education has remained unchanged since 1980. 9 



6 O’Sullivan, C. Y., Reese, C. M., & Mazzeo. J. (1997). NAEP 1996 science report card for the nation and the states: 
Findings from the National Assessment of Educational Progress (Publication No. NCES 97-499). Washington, DC: 
National Center for Education Statistics. 

7 Mullis, I. V. S., Jenkins, F., & Johnson, E. G. (1994). Effective schools in mathematics. Washington, DC: National Center 
for Education Statistics. 

Raudenbush, S. & Bryk, A. (1986). A hierarchical model for studying school effects. Sociology of Education , 52, 1-17. 

8 U.S. Department of Education. National Center for Education Statistics. (1997) Digest of education statistics , 1997. 
Washington, DC: Author. 

9 National Education Association. (1997). Status of the American public school teacher ; 1995-1996. West Haven, CT. 
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Fields of Study 

It is important for teachers to have a solid base in the subjects they teach. Research shows that 
if teachers do not feel adequately prepared in a particular subject area, such as science, they 
may neglect this subject and focus on other academic areas in which they feel more 
comfortable. 10 This finding would appear to be of particular concern at the fourth-grade level 
where, according to data collected from principals during the NAEP 1996 science assessment, 
57 percent of students were taught in self-contained classrooms and remained with the same 
teacher for all academic subjects. A further 36 percent were regrouped, that is, students 
remained with one teacher for most subjects but may have had a different teacher for one or 
two subjects. 11 

At the eighth-grade level, 82 percent of students attended schools where the eighth 
grades were departmentalized. 1 ^ Thus students had different teachers for most or all academic 
subjects. Given the organization of the nation’s fourth- and eighth-grade classrooms, it might be 
expected that more eighth-grade science teachers would hold degrees in science than their 
colleagues who taught fourth grade. Information collected during the NAEP 1996 science 
assessment bears out this assumption. 

Teachers of students in grades 4 and 8 who participated in the NAEP 1996 science 
assessment were asked to report on their undergraduate and graduate majors. On the basis of 
their responses, teachers were placed into one of five mutually exclusive categories. 

• Science, which includes teachers with an undergraduate or graduate degree in science 

• Science Education, which includes teachers with an undergraduate or graduate 
degree in science education, but not in science 

• Education, which includes teachers with an undergraduate or graduate degree in 
education, elementary education, or secondary education, but not science or science 
education 

• Other, which includes teachers with any major at the undergraduate or graduate 
levels other than the above 

• Missing/None Indicated, which includes missing data at the undergraduate and 
graduate level; teachers who had no graduate-level study and who failed to indicate 
an undergraduate major; and teacher questionnaires not matched to students 

Since teachers also reported on their minor fields of study, a second analysis was conducted 
combining major and minor degrees at the undergraduate and graduate levels. The same five 
categories were used to sort the responses. 



Brophv, J. (1991). Advances in research on teaching. (Vol. 2) Teachers knowledge of subject matter as it relates to their 
teaching practice. Greenwich, CT: JAI Press. 

National Center for Education Statistics, National Assessment of Educational Progress (1997). 1996 Science assessment 
summary data tables [On-line]. Available: http://nces.ed.gov/naep/tables96/index.shtml. 

12 Ibid. 
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National Findings 

The results are presented in Table 2.2. Seventy-four percent of grade 4 students were taught by 
teachers who held an undergraduate or graduate major in education. Ten percent were taught by 
teachers who held a science or a science education degree. This finding is similar to that 
obtained from the NAEP 1996 mathematics assessment, in which 83 percent of fourth-grade 
students were taught mathematics by teachers who had an undergraduate or graduate major in 
education. 13 At the eighth grade, 45 percent of students were taught science by teachers who 
reported having an undergraduate or graduate major in science. Another 11 percent of students 
were taught by teachers who held a science education degree. Again this is similar to results 
found in the NAEP 1996 mathematics assessment, where 49 percent of eighth-grade students 
were taught mathematics by teachers who held a degree in mathematics at either the 
undergraduate or graduate level. 14 

When minor fields of study were included at the undergraduate and graduate level, the 
percentage of grade 4 students taught by teachers with a science or science education degree 
increased from 10 to 16 percent. At the eighth-grade level, 52 percent of students were taught 
by teachers who had a major or minor in science, compared to 45 percent who were taught by 
teachers with a science major. A few associations were found between the performance of 
students and their teachers’ undergraduate or graduate field of study. Fourth-grade students 
whose teachers held a major in education had higher scale scores than students whose teachers 
held a major other than science or science education. In addition, students whose teachers had 
a major or minor in science education had higher scale scores than both students whose 
teachers indicated holding an “other” major or minor and students whose teachers were in the 
missing or none indicated category. Achievement-level data show that the percentage of fourth- 
grade students performing at or above Proficient was greater for those whose teachers indicated 
an education major than for those whose teachers indicated an “other” major or were in the 
missing/none indicated category. In addition, the percentage performing at or above Proficient 
was higher for students whose teachers had a major or minor in science education than for those 
whose teachers indicated an “other” major or minor or were in the missing/none indicated 
category. Finally, the percentage performing at or above Proficient was higher for students 
whose teachers had a major or minor in education than for those whose teachers were in the 
missing/none indicated category. 

At the eighth-grade level, students whose teachers majored in science had higher scale 
scores than students whose teachers were in the missing/none indicated category. Students 
whose teachers majored or minored in science had higher scale scores than their counterparts 
whose teachers majored or minored in science education and students whose teachers were in 
the missing/none indicated category. The percentage of eighth-grade students who reached the 
Proficient level was higher for those students whose teachers reported a major or major/minor in 
science than for those whose teachers were in the missing/none indicated category. 

In summary, at least 80 percent of the nation’s fourth graders and 28 percent of the 
nation’s eighth graders were taught science by teachers who did not have an undergraduate or 
graduate degree in science or science education. While fourth-grade teachers might not be 

Hawkins, E.F., Stancavage, F., & Dossey, J. (in press). School policies affecting instruction in mathematics: Findings from 

the National Assessment of Educational Progress. Washington, DC: National Center for Education Statistics. 

14 Ibid. 
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TABLE 2.2 



Teachers' Reports on Their 
Undergraduate or Graduate Fields of Study: 
Public and Nonpublic Schools Combined 
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MU 



What were your fields of study? 


Grade 4 : • % 


Grade 8 










Science 

Percentage of Students 


5 


8 


45 


52 


Average Scale Score 


144 


151 


154 


154 


Percentage At or Above Proficient 


29 


35 


33 


33 


Science Education but not Science 










Percentage of Students 


5 


8 


1 1 


10 


Average Scale Score 


151 


156 


148 


144 


Percentage At or Above Proficient 


26 


34 


27 


25 


Education but not Science 
or Science Education 










Percentage of Students 


74 


69 


20 


18 


Average Scale Score 


152 


151 


149 


149 


Percentage At or Above Proficient 


31 


30 


28 


28 


Other 










Percentage of Students 


6 


5 


8 


3 


Average Scale Score 


140 


139 


150 


149 


Percentage At or Above Proficient 


18 


18 


27 


29 


Missing/None Indicated 










Percentage of Students 


9 


9 


17 


17 


Average Scale Score 


142 


142 


142 


142 


Percentage At or Above Proficient 


20 


20 


21 


21 



NOTE: Numbers may not add up to 100 due to rounding. 

This table contains information obtained from a derived variable, Please refer to the derived variable section in Appendix A for 
more details. The missing/none category includes missing data at the undergraduate and graduate levels; teachers who had no 
graduate level study and who failed to indicate an undergraduate major; and teacher questionnaires not matched to students. 
SOURCE: National Center for Education Statistics, National Assessment of Educational Progress (NAEP), 1996 Science Assessment. 



expected to have a science degree, the lack of an academic concentration in science by fourth- 
and eighth-grade teachers may be of some concern since research has shown that without the 
essential base of subject matter knowledge, teachers may be unable to instruct effectively . 15 
Moreover, research has shown that if teachers possess both subject matter expertise and the 
ability to present that subject matter to students, they are more likely to engage in activities 
that facilitate student learning . 16 




1S Grossman. P. L., Wilson. S.M., & Sliulman. L.S.. Teachers of substance, subject matter knowledge for teaching. In M. 
Reynolds (Ed.), Knowledge base for the beginning teacher . pp. 23-36. New York: Pergamon. 

Lee. 0. (1995), Subject matter knowledge, classroom management, and instructional practices in science middle school 
classrooms. Journal of research in science teaching. 32 (4) 423-440. 

Tobin. K. & Fraser. B. (1990). What does it mean to lie an exemplar)' science teacher.'* Journal of research in science 
teaching. 27 (l), pp. 3-25. 
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Jurisdiction Findings 

Eighth-grade teachers whose students participated in state NAEP were also asked to report 
their undergraduate and graduate majors. The public school results for the nation and for the 
jurisdictions are shown alphabetically in Table 2.3. The five categories in the table are mutually 
exclusive and therefore give some indication of the percentages of students whose teachers had 
majors in science or no majors in science. For example, between 4 and 42 percent of students 
were taught by teachers who held an education degree but not a science or science education 
degree. Similarly, teachers of between 4 and 35 percent of students held a science education 
degree but no science degree. 

A recent survey of state education departments shows that some states are now 
requiring new teachers to have an undergraduate degree with a major in their field of teaching 
rather than in general education. This new requirement reflects the desire by states that 
teachers have subject matter expertise in the areas in which they teach. According to the survey 
data, 10 states have an explicit requirement that all new teachers have a major in a specific 
subject field. An additional 22 states confine the requirement to new secondary school teachers. 1 ' 

Several jurisdictions show a high percentage of students with teachers in the missing/ 
none category. These percentages largely reflect the relatively low number of students matched 
to science teacher questionnaires in those jurisdictions. For example, in Hawaii 59 percent of 
students were taught by teachers in the missing/none category and forty-one percent of students 
were matched to science teacher questionnaires. By comparison, in Arkansas, where ninety-six 
percent of Arkansas students were matched to science teacher questionnaires, five percent of 
students had teachers in the missing/none category. 18 

Figure 2.1 presents the percentages of eighth-grade public school students whose 
teachers had an undergraduate or graduate major in science. The jurisdictions are divided into 
three groups: states where the percentages were greater than that for the nation; states where the 
percentages did not differ significantly from that for the nation; and states where the percentages 
were lower than that for the nation. The figure reveals that in 28 jurisdictions the percentage of 
eighth-grade public school students whose teachers had undergraduate or graduate science 
majors was not significantly different from the percentage for the nation (47 percent). Twelve 
jurisdictions had percentages greater than for the nation, ranging from 60 to 74 percent. Four 
jurisdictions had percentages below the nation’s: DDESS, Georgia, Hawaii, and Louisiana had 
between 25 and 36 percent of eighth-grade public school students in classrooms with teachers 
who had majored in science at the undergraduate or graduate level. 



17 Council of Chief State School Officers. (1996). Key state education policies on K-12 education: Content standards, 
graduation, teacher licensure, time and attendance . Washington. DC: Council of Chief State School Officers, State 
Education Assessment Center. 

18 Data on the weighted percentage of students matched to science teacher questionnaires can he found in Allen. N.L., 
Swinton, S.S., Isham. S.P.. & Zelenak. C.A. (1997). Technical report of the NAEP 1996 state assessment program in 
science. Washington. DC: National Center for Education Statistics. 
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TABLE 2.3 



Teachers' Reports on Their Undergraduate or 
Graduate Fields of Study, for the Nation and 
Jurisdictions: Public Schools Only 



— THE NATION’S 
REPORT 



CARO 



rcaep 






What were your fields of study? 


Science 


Science 
Education but 
not Science 


Education but 
not Science or 
Science Ed. 


Other 


Missing/ 

None 

Indicated 


Totaf % 

At or Above 
Proficient 


Grade 8 


Percentage of Students 




Nation 


■ 47 


12 


16 


8 


17 


27 


Alabama 


57 


14 


20 


2 


8 


18 


Alaska 0 


53 


5 


12 


5 


24 


31 


Arizona 


44 


14 


29 


3 


10 


23 


Arkansas 0 


48 


17 


25 


6 


5 


22 


California 


61 


4 


20 


5 


10 


20 


Colorado 


66 


7 


10 


4 


14 


32 


Connecticut 


51 


15 


19 


3 


12 


36 


Delaware 


60 


9 


18 


3 


1 1 


21 


DDESS 


36 


35 


16 


0 


12 


27 


DoDDS 


65 


4 


17 


4 


10 


31 


District of Columbia 


40 


14 


7 


4 


35 


5 


Florida 


42 


17 


17 


8 


16 


21 


Georgia 


28 


22 


36 


5 


10 


21 


Guam 


48 


26 


6 


0 


19 


7 


Hawaii 


28 


4 


6 


3 


59 


15 


Indiana 


51 


16 


17 


4 


1 1 


30 


lowa° 


58 


13 


22 


0 


6 


36 


Kentucky 


43 


13 


26 


1 


16 


23 


Louisiana 


25 


15 


42 


6 


12 


13 


Maine 


45 


17 


24 


1 


13 


41 


Maryland 0 


63 


9 


12 


7 


10 


25 


Massachusetts 


55 


12 


17 


5 


12 


37 


Michigan 0 


47 


20 


18 


2 


12 


32 


Minnesota 


74 


10 


6 


1 


9 


37 


Mississippi 


36 


15 


33 


5 


1 1 


12 


Missouri 


54 


13 


18 


3 


12 


28 


Montana 0 


63 


6 


17 


4 


10 


41 


Nebraska 


58 


23 


9 


0 


1 1 


35 


New Mexico 


46 


1 1 


23 


5 


15 


19 


New York 0 


68 


4 


6 


4 


17 


27 


North Carolina 


37 


27 


22 


5 


9 


24 


North Dakota 


57 


21 


13 


4 


5 


41 


Oregon 


56 


14 


15 


2 


13 


32 


Rhode Island 


64 


12 


15 


3 


6 


26 


South Carolina 0 


38 


19 


25 


7 


10 


17 


Tennessee 


37 


1 1 


39 


5 


9 


22 


Texas 


58 


15 


10 


9 


9 


23 


Utah 


70 


6 


7 


3 


13 


32 


Vermont 0 


60 


17 


12 


2 


9 


34 


Virginia 


54 


13 


18 


8 


7 


27 


Washington 


53 


5 


16 


4 


22 


. 27 


West Virginia 


51 


25 


13 


1 


9 


21 


Wisconsin 0 


42 


5 


34 


1 


18 


39 


Wyoming 


73 


8 


4 


1 


14 


34 



0 Failed to meet one or more of the participation-rate guidelines for public schools; public school results reported with 
appropriate notation. 

NOTE: Numbers may not add up to 100 due to rounding. 

This table contains information obtained from a derived variable. Please refer to the derived variable section in 
Appendix A for more details. 

SOURCE; National Center for Education Statistics, National Assessment of Educational Progress (NAEP), 1996 Science Assessment. 
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FIGURE' 211: 



Teachers' Reports on Their Undergraduate 
or Graduate Major in Science, 
for the Nation and Jurisdictions: Public Schools Only 
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Alabama 


57 


Alaska 0 


53 


Arizona 


44 


Arkansas 0 


48 


Connecticut 


51 


District of Columbia 


40 


Florida 


42 


Guam 


48 


Indiana 


51 


Iowa 0 


58 


Kentucky 


43 


Maine 


45 


Massachusetts 


55 


Michigan 0 


47 


Mississippi 


36 


Missouri 


54 


Nebraska 


58 


New Mexico 


46 


North Carolina 


37 


North Dakota 


57 


Oregon 


56 


South Carolina 0 


38 


Tennessee 


37 


Texas 


58 


Virginia 


54 


Washington 


53 


West Virginia 


51 


Wisconsin 0 


42 



I I 



Jurisdictionsiwltere* th&percentage is]below the national average* 



DDESS 

Georgia 

Hawaii 

Louisiana 



36 

28 

28 

25 



27 



20 

32 

21 

31 

25 
37 
41 
27 

26 

32 
34 
34 



18 

31 
23 
22 
36 

5 

21 

7 

30 

36 

23 
41 

37 

32 
12 
28 
35 
19 

24 
41 
32 
17 
22 
23 
27 
27 
21 
39 



27 

21 

15 

13 



0 Failed to meet one or more of the participation-rate guidelines for public schools; public school results reported with appropriate 
notation. 

SOURCE: National Center for Education Statistics, National Assessment of Educational Progress (NAEP), 1 996 Science Assessment. 
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Type and Subject Area of Teaching Certification 

The present and future availability of science teachers with the appropriate level and type of 
teacher certification is affected by a number of factors. First, according to information released 
by the National Center for Education Statistics, is the growing population of school children in 
elementary and secondary education, which has increased from approximately 46 million in 
1980 to about 50 million in 1995 and is projected to reach almost 54 million in the year 2000. 19 
Second is the aging population of public school teachers. In 1996 about 46 percent of public 
school teachers had more than 20 years teaching experience; thus, many will be retiring over 
the next 10 years. 20 Third, policies such as class-size reduction have had and may continue to 
have an impact on the demand for qualified teachers. 21 For example, the California Department 
of Education has estimated that, in order to fully implement a class-size reduction program in 
grades K-3, an additional 20,000 classrooms — and a proportionate number of new teachers — 
will be needed in the next three to five years. 22 Since all of these factors will impact the nation’s 
schools over the next decade, it is useful to evaluate the current status of teacher certification 
and determine whether the increasing school population, coupled with smaller class size and 
teacher attrition have already contributed to a shortage of qualified teachers. 



19 U.S. Department of Education. (1997). National Center for Education Statistics. Office of Educational Research and 
Improvement. Digest of education statistics 1997. Washington, DC: Author. 

20 National Education Association. (1997). Status of the American public school teacher, 1995-1996. West Haven, CT: 
Author. 

Data from the NAEP 1996 science assessment showed that nearly one-fifth of students at grades 4 and 8 were taught 
science by teachers with 25 or more years of experience. 

21 Presidents State of the Union Address (January 27, 1998) reproduced in The New York Times , January 28, 1998. 

22 Source: California Department of Education (1997). 
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Type of Certification 

Information concerning the status of teaching certification in America’s public schools is 
presented in Table 2.4. Teachers of fourth and eighth graders participating in NAEP were 
asked what type of teaching certificate they held in their main assignment field, that is, the area 
in which they do most of their teaching. 23 The majority of public school students at both grades 
4 and 8 (95 percent and 92 percent, respectively) were taught by teachers who were certified in 
their main assignment field. The rest of the students were taught by teachers who held 
temporary, provisional, or emergency certification, or no certification. There was no correlation 
between student scale scores or the percentage of students at or above Proficient and the type of 
teaching certificate their teachers held. 



l TABLE 



Teachers' Reports on Type of Teaching Certificate 
Held in Main Assignment Field: 
Public Schools Only 



“ THE NATION’S 
REPORT 



CARD 



naep 






What type of teaching certificate do 
you have in this state in your main 


Grade 4 


Grade 8 


assignment field? 


Percentage, Average Scale Score, and Achievement Level of Students 


Certified 






Percentage of Students 


95 


92 


Average Scale Score 


150 


151 


Percentage At or Above Proficient 


28 


30 


Temporary, Provisional, or 
Emergency Certification 






Percentage of Students 


5 


7 


Average Scale Score 


141 


146 


Percentage At or Above Proficient 


22 


26 


None 






Percentage of Students 


0 


1 


Average Scale Score 


— 


— 


Percentage At or Above Proficient 


— 


— 



SOURCE: National Center for Education Statistics, National Assessment of Educational Progress (NAEP), 1996 Science Assessment. 
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23 It should he noted that data collected by NAEP do not indicate whether students were taught science by teachers whose 
main assignment field was in fact science. It is likely that elementary education was the main assignment field for most 
fourth-grade teachers and that science was the main assignment field for most eighth-grade teachers. 
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The results regarding type of teacher certification for the nation and for the jurisdictions 
are shown in Table 2.5. The percentage of public school eighth-grade students taught by 
teachers who were certified ranged from 74 percent in Michigan to 100 percent in Guam. 
Twenty-five jurisdictions had percentages greater than 90 and 11 jurisdictions had percentages 
between 85 and 90. The percentage of students taught by teachers who were certified ranged 
from 74 to 83 percent for the remaining eight jurisdictions. 

The percentage of students taught by teachers holding temporary, provisional, or 
emergency certification ranged from 0 for Alabama and Guam to 23 for Michigan. In 17 
jurisdictions the percentage was between 10 and 23. The percentage of students having 
teachers with no certification in their main assignment area ranged from zero to nine. 
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table: 2.5: 
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Teachers' Reports on Type of Teaching Certificate 
Held in Main Assignment Field , for the Nation and 
Jurisdictions: Public Schools Only 



- THE NATION’S 
REPORT 



CARD 



rcaep 



m 



What type of teaching certificate do 
you have in this state in your main 
assignment field? 


... ■ •• #-i 

Certified 1 - 


Temporary, 
Provisional, or 
Emergency 
Certification 


None 


Total % 
At or Above 
Proficient 




Percentage of Students 


Nation 


92 


7 


1 


27 


Alabama 


99 


0 


1 


18 


Alaska a 


97 


2 


1 


31 


Arizona 


85 


12 


3 


23 


Arkansas 0 


97 


1 


2 


22 


California 


82 


15 


3 


20 


Colorado 


87 


12 


2 


32 


Connecticut 


86 


12 


2 


36 


Delaware 


86 


12 


2 


21 


DDESS 


85 


6 


9 


27 


DoDDS 


98 


1 


1 


31 


District of Columbia 


94 


6 


0 


5 


Florida 


82 


17 


1 


21 


Georgia 


97 


3 


0 


21 


Guam 


100 


0 


0 


7 


Hawaii 


78 


18 


4 


15 


Indiana 


96 


4 


1 


30 


lowa° 


94 


5 


1 


36 


Kentucky 


91 


9 


0 


23 


Louisiana 


82 


16 


3 


13 


Maine 


87 


13 


0 


41 


Maryland 0 


89 


1 1 


0 


25 


Massachusetts 


93 


2 


5 


37 


Michigan 0 


74 


23 


3 


32 


Minnesota 


95 


5 


0 


37 


Mississippi 


91 


8 


1 


12 


Missouri 


88 


12 


0 


28 


Montana 0 


91 


9 


0 


41 


Nebraska 


93 


7 


0 


35 


New Mexico 


95 


4 


1 


19 


New York 0 


83 


15 


1 


27 


North Carolina 


86 


13 


1 


24 


North Dakota 


98 


2 


1 


41 


Oregon 


90 


7 


3 


32 


Rhode Island 


81 


19 


0 


26 


South Carolina 0 


92 


6 


2 


17 


Tennessee 


93 


7 


0 


22 


Texas 


90 


10 


1 


23 


Utah 


81 


18 


1 


32 


Vermont 0 


93 


7 


0 


34 


Virginia 


94 


5 


1 


27 


Washington 


93 


7 


0 


27 


West Virginia 


94 


5 


1 


21 


Wisconsin 0 


99 


1 


0 


39 


Wyoming 


97 


3 


0 


34 



a Failed to meet one or more of the participation-rate guidelines for public schools; public school results reported with 
appropriate notation. 

NOTE: This table contains information obtained from a derived variable. Please refer to the derived variable section in 
Appendix A for more details. 

SOURCE: National Center for Education Statistics, National Assessment of Educational Progress (NAEP), 1996 Science Assessment. 
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Area of Certification 

Teachers were also asked in what areas they held teaching certificates. For the purposes of this 
report the areas were classified into three mutually exclusive certification categories. 

• Science, which includes teaching certificates in elementary science or in middle/ 
junior high or secondary science. 

• Education, which includes teaching certificates in elementary/middle school 
education but not in elementary science or middle/ junior high or secondary science. 

• Other, which includes teaching certificates in a field other than those included in the 
science or education categories. 

These data for public schools only, are presented in Table 2.6. Since the areas of 
teaching certification and the prerequisites for teacher certification vary from state to state, the 
categories presented to teachers were rather broad and in no way indicate what was required for 
a teacher to become certified in a particular area. The NAEP results reveal that 27 percent of 
grade 4 public school students were taught by teachers who reported holding teaching 
certification in science. But, given that 16 percent of students were taught by teachers who 
reported a major or minor in science or science education (Table 2.2), it would appear that some 
states do not require a major or minor in science or science education for science certification. 



TABLE 2.6 



Teachers ' Reports on the Subject Area Covered 
by Teaching Certificate: 
Public Schools Only 



" THE NATION’S 
REPORT 



CARD 



ivaep 



m 



$ 



Do you have a teaching certificate 
in any of the following areas that 
is recognized by the state in which you 
teach? 


Grade 4 


Grade 8 


Percentage, Average Scale Score, and Achievement level 
of Students Whose Teachers Responded Yes 


Science -V 






Percentage of Students 


27 


72 


Average Scale Score 


151 


151 


Percentage At or Above Proficient 


29 


30 


Education, but not Science 






Percentage of Students 


62 


9 


Average Scale Score 


149 


144 


Percentage At or Above Proficient 


28 


24 


Other 






Percentage of Students 


1 


1 


Average Scale Score 


— 


132 


Percentage At or Above Proficient 




13 



NOTE: This table contains information obtained from three derived variables. Please refer to the derived variable section in 
Appendix A for more details, 

SOURCE: National Center for Education Statistics, National Assessment of Educational Progress (NAEP), 1 996 Science Assessment. 
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Evidence to support this assertion can be found in outside sources as well. The National 
Science Teachers Association (NSTA) standards for teacher certification require candidates for 
elementary science certification to complete 12 semester hours in a laboratory or field-oriented 
science, including courses in biology, physical science, and earth and space science, and to 
complete an elementary science methods course or the equivalent. The NSTA standards have 
been adopted by the National Council for the Accreditation of Teacher Education and by the 
Association for the Education of Teachers of Science. Individual state requirements may not 
even be as stringent as the NSTA’s, as seen in the National Association of State Directors of 
Teacher Education and Certification Manual on the Preparation and Certification of 
Educational Personnel. For example, Louisiana requires 15 semester hours of science for 
elementary certification, but Arizona requires 8 hours, and Texas requires 3 hours. None of these 
requirements would necessitate a science major for fulfillment. 24 Scale scores and achievement 
level data for grade 4 show no significant differences in performance for students whose 
teachers responded “yes” to each category compared to those whose teachers responded “no.” 

In eighth grade, 72 percent of public school students were taught by teachers who 
reported holding teaching certification in science. Sixty-two percent of students were taught by 
teachers who reported having a major or minor in science or science education (Table 2.2). At 
the middle school level, NSTA certification in science requires 24 semester hours in a 
biological or life science, earth and space science, and physical science (physics and 
chemistry) as well as completion of a science methods course or equivalent designed 
specifically for middle school teachers. 25 As part of the NAEP 1990 science assessment, 
teachers were also asked about their area of certification. 26 Those data show that teachers of 80 
percent of eighth graders indicated that they held teaching certification in the area of science. 
Eighth-grade students whose teachers were certified in science had higher scale scores than 
students whose teachers were not certified in science. Similar results were found for the 
achievement level data. Furthermore, the percentage of students at or above Proficient was 
lower for those whose teachers responded “yes” to being certified in an area other than science 
or science education. 

The results regarding subject area of teacher certification for the nation and for the 
jurisdictions are shown in Table 2.7. The percentage of public school eighth-grade students 
taught by teachers who were certified in science ranged from 31 percent in Hawaii to 91 
percent in Rhode Island. The percentage of students taught by teachers holding certification in 
general education ranged from 1 percent for DoDDS and Minnesota to 46 percent for 
Georgia. No more than 6 percent of students in any jurisdiction had teachers certified in an 
area other than science or education. 



24 National Science Teachers Association. (1992). NSTA teacher certification requirements Arlington, VA: Author. 

National Association of State Directors of Teacher Education and Certification. (1998). The NASDTEC manual on the 
preparation and certification of educational personnel , 1998-1999. ( 4th Ed.). Dubuque, 1A: Kendall/Hunt Publishing Co. 

25 National Science Teachers Association. (1992). NSTA teacher certification requirements Arlington, VA: Author. 

26 Jones, L. R., Mullis, I. V. S., Raizen, S. A., Weiss, I. R., & Weston, E. A. (1992). The 1990 science report card. 
Washington, DC: National Center for Education Statistics. 
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TABLE 2.7 



Teachers' Reports on the Subject Area Covered 
by Teaching Certificate, for the Nation and 
Jurisdictions: Public Schools Only 



— THE NATION’S 
REPORT 



CARO 



rcaep 



m 



Do you have a teaching certificate 
in any of the following areas that 
is recognized by the state in which 
you teach? 



Grade 8 


Percentage of Students Who 


se Teachers Responded 


Yes 


Nation 


72 


9 


i 


27 


Alabama 


79 


9 


i 


18 


Alaska 0 


55 


14 


5 


31 


Arizona 


53 


34 


2 


23 


Arkansas 0 


88 


3 


2 


22 


California 


73 


12 


2 


20 


Colorado 


71 


1 1 


3 


32 


Connecticut 


59 


27 


0 


36 


Delaware 


72 


14 


1 


21 


DDESS 


72 


16 


0 


27 


DoDDS 


88 


1 


1 


31 


District of Columbia 


59 


5 


0 


5 


Florida 


71 


5 


4 


21 


Georgia 


43 


46 


2 


21 


Guam 


69 


12 


0 


7 


Hawaii 


31 


4 


1 


15 


Indiana 


80 


6 


0 


30 


lowa° 


83 


8 


2 


36 


Kentucky 


61 


21 


2 


23 


Louisiana 


43 


32 


6 


13 


Maine 


59 


28 


0 


41 


Maryland 0 


71 


12 


2 


25 


Massachusetts 


73 


1 1 


2 


37 


Michigan 0 


71 


12 


1 


32 


Minnesota 


88 


1 


0 


37 


Mississippi 


62 


24 


1 


12 


Missouri 


79 


6 


1 


28 


Montana 0 


69 


18 


0 


41 


Nebraska 


78 


7 


1 


35 


New Mexico 


66 


14 


2 


19 


New York 0 


74 


5 


1 


27 


North Carolina 


73 


1 1 


2 


24 


North Dakota 


84 


8 


0 


41 


Oregon 


67 


17 


1 


32 


Rhode Island 


91 


2 


0 


26 


South Carolina 0 


63 


22 


3 


17 


Tennessee 


70 


20 


1 


22 


Texas 


81 


4 


1 


23 


Utah 


79 


5 


1 


32 


Vermont 0 


84 


4 


1 


34 


Virginia 


79 


1 1 


1 


27 


Washington 


63 


15 


0 


27 


West Virginia 


83 


8 


0 


21 


Wisconsin 0 


61 


20 


0 


39 


Wyoming 


80 


4 


1 


34 



° Failed to meet one or more of the participation-rate guidelines for public schools; public school results reported with 



appropriate notation. 

NOTE: This table contains information obtained from three derived variables. Please refer to the derived variable section in 
Appendix A for more details. 



Area of Certification 





Education, 




Total % 

At or Above 


Science 


But Not Science 


Other 


Proficient 



SOURCE: National Center for Education Statistics, National Assessment of Educational Progress (NAEP), 1 996 Science Assessment. 
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Years of Teaching Experience 

According to data from a survey conducted by the NEA, the 1995-1996 public school 
teaching staff (K-12) was the most experienced since the survey was first administered in 
I960. 27 Teachers had an average of 16 years full-time experience, with 46 percent having 
entered teaching more than 20 years earlier. Similar data were sought in the NAEP 1996 
science assessment, in which teachers of fourth and eighth graders were asked to indicate the 
number of years they had taught science. While results cannot be directly compared with the 
NEA data, some similar patterns do emerge. 

The NAEP data presented in Figure 2.2 are consistent with the NEA data in showing an 
experienced teaching force. In the fourth and eighth grades, 69 percent and 74 percent of 
students, respectively, were taught science by teachers who reported having six or more years of 
science teaching experience. The percentages of students whose teachers reported teaching 
science for two years or less were 13 and 14 at grades 4 and 8, respectively. Teachers of 
48 percent of fourth graders and 45 percent of eighth graders reported having 11 or more years 
of teaching experience. 

At the fourth-grade level student performance was similar regardless of how long their 
teachers had taught. Some differences in scale scores were seen at the eighth-grade level. 
Students of teachers who had taught either 6-10 years or 25 or more years had higher scale 
scores than students whose teachers had five or fewer years of teaching experience. The 
percentage of eighth-grade students reaching the Proficient level did not vary significantly with 
the number of years their teachers reported teaching science. 



27 



National Education Association. (1997). Status of the American public school teacher , 1995-1996 West Haven, CT: Author. 
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FIGURE 2121 



Teachers' Reports on Number of Years 
Teaching Science: 

Public and Nonpublic Schools Combined 
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Counting this year, how many years 
in total have you taught science? 



Ill teS Grades 4$ 



Percentage of Students 

10 20 30 40 50 60 70 80 90 100 




Average 

Scale 

Score 


% At 
or Above 
Proficient 


144 


23 


153 


31 


151 


32 


153 


32 


148 


26 


144 


22 


144 


23 


154 


32 


151 


32 


159 


37 



NOTE: Numbers may not add up to 100 due to rounding. 

SOURCE: National Center for Education Statistics, National Assessment of Educational Progress (NAEP), 1996 Science Assessment. 



Teachers 9 Professional Activities in Sciences 

In 1989 the President and the states' governors established eight national education goals. 28 
Goal 4 stated: By the year 2000, the nation’s teaching force will have access to programs for 
the continuing improvement of their professional skills and the opportunity to acquire the 
knowledge and skills needed to instruct and prepare all American students for the next century.” 



28 National Governors Association. (1991). Educating America: State strategies for achieving the national education goals. 
Washington. DC: Author. 

U.S. Department of Education. (1991). AMERICA 2000: An education strategy. Washington, DC: Author. 
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A subsequent report, sponsored by the National Governors’ Association, recognized that 
systemic reforms placed many demands on teachers, from improving subject matter expertise to 
becoming familiar with the latest pedagogical research. 29 These systemic reforms have led to an 
increased appreciation of professional development activities as a means of keeping abreast of 
changes in content knowledge and pedagogical theories and practices. 30 Some states, such as 
Kentucky, Minnesota, and Missouri, have already recognized the importance of professional 
development by increasing investments in such programs. 31 

Although teachers have long been participating in professional development activities 
— workshops, seminars, in-service courses, etc. — a recent report shows that the percentage of 
teachers attending such professional development activities has increased in the last 25 years 
from approximately 59 percent to 77 percent. 32 NAEP gathered data on two aspects of 
professional development: the extent to which teachers participated in professional development 
and the types of professional development activities in which they were involved. It could be argued 
that the quality of these activities is more important than either the types of activities or the 
number of hours spent engaged in them. However, no data were collected on quality, and NAEP 
data cannot be used to examine the quality issue. 

Time Spent in Professional Development 

Teachers whose students participated in the NAEP 1996 science assessment were asked how 
much time they had spent in professional development during the previous year (1995) at 
workshops or seminars in science or science education. Teachers were asked to include 
attendance at professional meetings and conferences, district-sponsored workshops, and 
external workshops. The results are shown in Table 2.8. The majority of fourth-grade students 
(62 percent) were taught by teachers who had less than six hours of professional development in 
science or science education. The finding is not surprising because most fourth-grade teachers 
must divide their time between several subjects, and when they do participate in professional 
development, teachers may be more likely to focus on higher priority subjects like mathematics 
and reading or on non-subject specific issues. Data from the 1996 mathematics assessment 
support this conjecture. Mathematics teachers of 46 percent of fourth-grade students reported 
spending less than six hours in professional development. 33 Sixteen percent of fourth-grade 
students were taught science by teachers who reported having attended 16 or more hours of 
professional development. In contrast, 27 percent of students were taught mathematics by 
teachers who reported having had 16 or more hours of professional development in mathematics 
in the last year. 34 



29 Corcoran, T.C. (1995). Transforming professional development for teachers: A guide for state policymakers . Washington, 

DC: National Governors’ Association. 

30 Ibid. 

31 Ibid. 

32 National Education Association. (1997). Status of the American public school teacher , 1995-1996 West Haven, CT: Author. 
Susan Choy and Xianglei Chen (1998). Toward better teaching: Professional development in 1993-94. (Publication No. 
NCES 98-230). Washington, DC: National Center for Education Statistics. 

33 Hawkins, E.F., Stancavage, E, & Dossey, J. (in press). School policies affecting instruction in mathematics: Findings from 
the National Assessment of Educational Progress. Washington, DC: National Center for Education Statistics. 

34 Ibid. 
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TABLE 2.8 



Teachers' Reports on Amount of Time Spent in 
Professional Development Workshops or Seminars 
in Science or Science Education During the Last Year: 
Public and Nonpublic Schools Combined 
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During the lost year, how much time in 
total hove you spent in professional 
development workshops or seminars in 
science or science education? 


Grade 4* 


Grade 


Percentage, Average Scale Score, and Achievement Level of Students 


None 






Percentage of Students 


30 


9 


Average Scale Score 


151 


152 


Percentage At or Above Proficient 


28 


27 


Less than 6 Hours 






Percentage of Students 


32 


16 


Average Scale Score 


151 


152 


Percentage At or Above Proficient 


31 


33 


6- 15 Hours 






Percentage of Students 


22 


21 


Average Scale Score 


151 


150 


Percentage At or Above Proficient 


29 


31 


16-35 Hours 






Percentage of Students 


9 


26 


Average Scale Score 


155 


154 


Percentage At or Above Proficient 


36 


33 


More than 35 Hours 






Percentage of Students 


7 


29 


Average Scale Score 


146 


151 


Percentage At or Above Proficient 


26 


28 



NOTE: This table contains information obtained from a derived variable. Please refer to the derived variable section in 
Appendix A for more details. 



SOURCE: National Center for Education Statistics, National Assessment of Educational Progress (NAEP), 1996 Science Assessment. 



Since teachers of eighth-grade science tend to teach only science, it is probably not 
unexpected that 76 percent of students were taught by teachers who spent six or more hours in 
professional development. This figure is similar to the one collected from mathematics teachers 
during the NAEP 1996 mathematics assessment. Teachers of 74 percent of eighth-grade 
students reported spending six hours or more in professional development in mathematics or 
mathematics education. !S An analysis of scale scores and percentage at or above Proficient of 
fourth- and eighth-grade students revealed that student performance in science did not vary 
with the amount of time their teachers spent in science-related professional development 
workshops or seminars. 



:t5 



Hawkins, E.F.. Staneavage. F.. & Dossey, J. (in press). School policies affecting instruction in mathematics : Findings from 
the National Assessment of Educational Progress. Washington. DC: National Center for Education Statistics. 





Types of Professional Development 

The types of professional development activities undertaken by teachers may provide an 
indication of what teachers, schools, and districts consider important in science education. 
Figure 2.3 shows the national data for the percentages of public and nonpublic school students 
taught by teachers who had the opportunity to stay abreast of current thinking in three areas of 
education. Figures 2.4 to 2.6 show the percentages of eighth-grade public school students for 
the nation and jurisdictions whose teachers participated in the same three areas of professional 
development activities. The information presented in the figures is discussed in the following 
three sections. 



FIGURE 2.3 



Teachers' Reports on Professional Development 
Activities Over the Last Five Years: 

Public and Nonpublic Schools Combined 
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During the past five years, have you 
taken courses or participated in 
professional development activities in 
any of the following? 



Grade 4 



Percentage of Students Whose Teachers Responded Yes 

10 20 30 40 50 60 70 80 



Use of Technology and/or 
Telecommunications 



Portfolio-Based and/or 
Performance-Based Assessment 

Teaching Students Who Have 
Multiculturaf Backgrounds and/or 



Limited English Skills 



Grade 8 



Use of Technology and/or 
Telecommunications 

Portfolio-Based and/or I 
Performance-Based Assessment | 

Multiculturaf Backgrounds and/or 
Limited English Skills 















61% 














34% ■ 























Average 

Scale 

Score 


% At 
or Above 
Proficient 


151 


29 


150 


29 


145 


25 


152 


31 


151 


30 


147 


24 



NOTE: Numbers may not odd up to 1 00 due to rounding. 

SOURCE: Notionol Center for Educotion Statistics, Notionol Assessment of Educotionol Progress (NAEP), 1 996 Science Assessment. 
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Use of Technology and 
Telecommunications 

Goal 1 of President Clinton’s National Technology Literacy Challenge states that “All teachers 
in the nation will have the training and support they need to help students learn using 
computers and the information highway.”'' 6 About two-thirds of schools are now connected to the 
Internet, and students have increasing opportunities to use computers to access, retrieve, 
organize, and store data using hardware and software designed for these purposes. * 7 Yet, a study 
of teachers and the effective use of technology in schools conducted by the United States Office 
of Technology in 1995 found that teachers have not had suitable training to prepare them to use 
technology in their teaching.'* 8 The data collected in NAEP indicate the percentage of students 
taught by teachers who have undergone training in the use of telecommunications and/or 
technology such as computers. The data do not, however, reveal the extent or the quality of this 
training or what facilities were in place in the various school districts to augment and support 
the training. 

As shown in Figure 2.3, 77 percent of grade 4 students and 70 percent of grade 8 
students were taught by teachers who had some professional development activity in the use of 
technology and/or telecommunications. These figures are likely to increase, given national and 
state policies. An examination of student performance at grade 4 showed no differences in scale 
scores or percentage of students at or above Proficient. Eighth-grade students whose teachers 
had professional development in the use of technology and/or telecommunications had higher 
scale scores than students whose teachers did not have professional development in these areas. 
No difference was seen in achievement level results. 

As of 1996, 32 states required courses in educational technology for teaching 
licensure.' 6 As seen in Figure 2.4, most jurisdictions had student percentages that did not differ 
significantly from the national percentage (71 percent) for public school students. They ranged 
from 64 percent to 82 percent. Two jurisdictions had a larger percentage than the nation — 
DDESS and DoDDS (Department of Defense domestic and overseas schools) — and three 
jurisdictions had a smaller percentage than the nation — District of Columbia, Hawaii, and 
Louisiana. 



* 6 Executive Office ol the President. (1996). National technology literacy goals. Washington, DC: U.S. Government Printing 
Office. 

*‘ Coley. R.J.. Cradler. J.. & Engel, P.K. (1997). Continuers and classrooms: The status of technology in U.S. schools. 
Princeton. NJ: Policy Information Center. Educational Testing Service. 

National Center for Education Statistics. (1997). Advanced telecommunications in U.S . public elementary and secondary 
schools . Fall 1996 (Publication No. NCES 97-944). Washington. DC: Department of Education, Office of Educational 
Research and Improvement. 

U.S. Congress. Office ol Technology Assessment. (1995). Teachers and technology: Making the connection (OTA-HER-616). 
Washington. DC: U.S. Government Printing Office. 

' V) Quality counts: A report card on the condition of public education in the 50 states , (1997. January 22). Education Week. 



raep 



FIGURE 2.4 



Grade 8 



: . . . THE NA TION’S 

Teachers' Reports on Professional Development Activities report 

Over the Last Five Years in Use of Technology and/or CARD 
Telecommunications, for the Nation and Jurisdictions: 

Public Schools Only 



m: 



Percentage of Students Whose Teachers Responded Yes 



Nation 



71 



10 20 30 40 



50 



60 70 



I 
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Jurisdictions where the percentage does not differ from the national average 



Alabama ij 70 
Alaska 0 p7Z-j 
Arizona h. 68 
Arkansas 0 l* 67 
California r- 76 
Colorado f- 74 . 
Connecticut 75 
Delaware ^ 68 
Florida H 74 
Georgia [ 78 * 
Guam J.'., 73 . 
Indiana 1 70 
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Maryland 0 !' 72 
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Jurisdictions where the percentage is below the national average 
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Total % 
| At or Above 

Proficient 

100 



27 



27 

31 



18 

31 
23 
22 
20 

32 
36 
21 
21 
21 

7 

30 

36 

23 
41 

25 

37 
32 
37 
12 
28 
41 
35 
19 
27 

24 
41 
32 

26 
17 
22 
23 
32 
34 
27 
27 
21 
39 
34 



5 

15 

13 
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° Failed to meet one or more of the participation-rate guidelines for public schools; public school results reported with appropriate 
notation. 

SOURCE: National Center for Education Statistics, National Assessment of Educational Progress (NAEP), 1996 Science Assessment. 
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Portfolio-Based and 
Performance-Based Assessment 

Research over the last decade has suggested that assessments that utilize authentic situations 
measure what students know and can do more accurately than traditional assessments. 40 A 
number of schools and states have developed authentic assessments, such as portfolio-based 
assessments and performance-based assessments. Vermont has developed student portfolios in 
writing, and other states, including New York, are using hands-on tasks as part of their current 
assessments. 41 Given the interest in authentic assessment, it is probably not surprising to 
discover that 61 percent of students at the fourth-grade level and 53 percent of students at the 
eighth-grade level had teachers who reported having undergone some training in these 
methodologies (Figure 2.3). An examination of scale scores and achievement level data of 
fourth- and eighth-grade students showed that student performance did not vary by whether 
their teachers had professional development experience in portfolio-based or performance- 
based assessment. 

Among the jurisdictions, Kentucky alone had a significantly larger percentage than the 
national percentage of grade 8 public school students who were taught by teachers who had 
training in authentic assessments. In eight jurisdictions the percentage was lower than for the 
nation (Figure 2.5). 



BEST COPY AVAILABLE 



40 Darling-Hammoml. L.. Ancess, J.. & Falk. B. (1995). Authentic assessment in action: Studies of schools and students at 
work. New York. NY: Columbia University. Teachers College. 

Wiggins. G. (1989). Teaching to the (authentic) test. Educational Leadership, 46 (7). 141-147. 

41 Darling-Hammontl, L., Ancess. J., & Falk. B. (1995). Authentic assessment in action : Studies of schools and students at 
work. New York. NY: Columbia University, Teachers College. 
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FIGURE 2.5 
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Teachers' Reports on Professional Development Activities REPORT 
Over the Last Five Years in Portfolio-Based and/or CAR0 
Performance-Based Assessments , for the Nation and 
Jurisdictions: Public Schools Only 
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a Failed to meet one or more of the participation-rate guidelines for public schools; public school results reported with appropriate 
notation. 

O SOURCE: National Center for Education Statistics, National Assessment of Educational Progress (NAEP), 1996 Science Assessment. 
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Teaching Students from Different Cultural Backgrounds 
and Students with Limited English Proficiency 

Given the culturally diverse population in the United States, it has become increasingly 
important that teachers be familiar with the latest research on how to teach students who come 
from various cultural backgrounds or who have limited English skills. 42 Many school districts, 
particularly in urban areas, have student populations that are more than 50 percent ethnic 
minorities, and this percentage is increasing. 43 It is important to note, therefore, that about one- 
third of students in both grades 4 and 8 had teachers whose professional development included 
activities related to teaching students with multicultural backgrounds or limited English skills 
(Figure 2.3). It is also relevant that teachers in some jurisdictions where there are large 
immigrant populations were more likely to have undertaken such professional development 
activities than were their colleagues in jurisdictions where there are fewer immigrants (Figure 
2.6). In California, Florida, Guam, Nebraska, New Mexico, and Texas, a higher percentage of 
public school students had teachers who reported professional development work in 
multicultural and/or limited-English-proficiency education than did students in the nation as a 
whole. Twenty jurisdictions did not differ significantly from the national percentage. A total of 
18 jurisdictions were below the national percentage in this area. Students whose teachers had 
professional development in teaching students from different cultural backgrounds and/or 
students with limited English proficiency had lower scale scores at both the fourth- and eighth- 
grade levels than students whose teachers did not have professional development in these areas. 
Similar results were seen for the percentage of students at or above Proficient. It should be 
noted that teachers who attend such workshops may be more likely to teach students who might 
be expected to have lower scale scores because of their limited English skills. 



42 Barba. R.H. & Bowers, R. S. (1993). Multicultural infusion: A culturally affirming strategy for science teacher preparation. 
Annual meeting of llie national association for research in science teaching. Atlanta. GA. 

Rubba. P. A., Campbell. L. M., & Dana, T. M. (Eds.). (1993). Excellence in educating teachers of science. Columbus, OH: 
ERIC Clearinghouse for Science, Mathematics, and Environmental Education, pp. 89-90. 

42 California Department o( Education. (1986). Beyond language: Social and cultural factors in schooling language minority 
students. Los Angeles. CA: California State University. Bilingual Education Office. Evaluation. Dissemination, and 
Assessment Center. 

U.S. Department of Education. National Center for Education Statistics. (1997). Digest of education statistics , 1997. 
Washington, DC: Author. 
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Teachers' Reports on Professional Development Activities 

Over the Last Five Years in Teaching Students with CARD 

Multicultural Backgrounds and/or Limited English Skills , for 
the Nation and Jurisdictions: Public Schools Only 
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0 Failed to meet one or more of the participation-rate guidelines for public schools; public school results reported with appropriate 
notation. 

SOURCE: National Center for Education Statistics, National Assessment of Educational Progress (NAEP), 1996 Science Assessment. 
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Summary 

The data collected during the NAEP 1996 science assessment present a picture of who was 
teaching science to the nation’s fourth and eighth graders. 

Grade 4 

Academic Background 

• Approximately three-fifths of students were taught by teachers who reported a 
bachelor’s degree as their highest degree. 

• Students in public schools were more likely to be taught by teachers who reported 
holding a master’s or specialist’s degree than their counterparts in nonpublic schools. 

• Seventy-four percent of students were taught by teachers who reported that they held 
an undergraduate or graduate college major in education. 

• Teachers of 16 percent of the nation’s students reported holding an undergraduate or 
graduate major or minor in science or science education. 

Teacher Certification 

• Ninety-five percent of public school students were taught by teachers who reported 
that they were certified to teach in their main assignment field and 27 percent of 
public school students had teachers who reported that they were certified in the area 
of science. 

Teaching Experience 

• Teachers of 48 percent of students reported 11 or more years of teaching experience. 

Professional Development 

• Sixteen percent of students were taught by teachers who reported attending 16 or 
more hours of professional development in science or science education during the 
year prior to the assessment. 

• Teachers of 77 percent of students reported that they had some professional 
development activity in the use of technology and/or telecommunications during the 
five years prior to the assessment. 
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Academic Background 

• Approximately three-fifths of students were taught by teachers who reported that their 
highest degree was a bachelor’s degree. 

• Fifty-two percent of students were taught science by teachers who reported having an 
undergraduate or graduate major or minor in science. 

Teaching Certification 

• Teachers of 92 percent of public school students reported being certified to teach in 
their main assignment field, and teachers of 72 percent of public school students 
reported being certified to teach science. 

Grade 8 Teaching Experience 

• Teachers of 45 percent of students reported 11 or more years of teaching experience. 

Professional Development 

• Fifty-five percent of students were taught by teachers who reported spending 16 or 
more hours in professional development in science or science education during the 
year prior to the assessment. 

• Teachers of 70 percent of students reported having some professional development 
activity in the use of technology and/or telecommunications during the five years 
prior to the assessment. 
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